Sequence-dependent DNA bending of synthetic and natural molecules was studied by computer analysis.
Phasing of successive bends greatly affects macroscopic curvature (7). We found that the use of sequence-dependent dinucleotide twist angles gave better results than values based on the average pitch of a molecule. Therefore, twist angles for the ten possible dinucleotides as reported by Kabsch et al. (16) were used in both programs.
The programs calculate the three-dimensional coordinates of each position along the axis of a molecule, and these coordinates are used to draw twodimensional projections of the axis. Figure 1 shows projections for the synthetic oligonucleotides (A5N5) 20 (A8N2) 20 (7), kinetoplast DNA (10), human AKS2 (17) , and yeast centromeric element CEN3 (18) . The prograns also calculate the ratio of the contour length of the axis of a given molecule to the shortest distance between its ends. This is referred to as the ENDS ratio and is used to correlate the shape of various molecules with their degree of electrophoretic retardation.
The ENDS ratio is related to another measure of DNA nonlinearity, Dmax, which has also been used to quantitate bending (19) . Figure 3 and the dashed lines are for integral standard errors above and below the solid line, also calculated using the data in Figure 3 .
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ENDS ratios are for the following sequences, labelled alphabetically from left to right.
(A) CEN14 (22) 
(34), (B) Yeast HO ARS (22), (C) Yeast HML-R (34), (D) Yeast HKL-L (34), (E) Yeast 2 Micron ARS (35), (F) fi. tobaccum ARS (36), (G) Yeast ARS2 (37), (H) Yeast TRP1-ARS1 (20), (I) Yeast copy-I H4 ARS (38), (J) Drosophila ARS-6 (39), (K) Drosophlls satellite ARS (40), (L) £. fasclculata ARS 189 (41), (M) £,. acremonlup mitochondrlal ARS (42), (N) Human ARS2 (17), (0) Drosophils ARS-2 (39), (P) Hunan ARS1 (17), (Q) Yeast HMR-R (34), and (R) £. u£ilis. mitochondrial ARS (43). (B) Composite autocorrelation analysis of the 9 yeast
